Fatal haemoptysis has been reported in patients with septic pulmonary infarctions from right-sided valvular lesions 1 , while pulmonary arterio-bronchial fistula has occurred as a complication of lymphoma treatment 2 .
We report a case of fatal haemoptysis from mycotic aneurysmal dilation of a large pulmonary vessel which followed septic pulmonary emboli from staphylococcal vegetations on a congenital ventricular septal defect (VSD). The patient exsanguinated from the resulting arterio-bronchial fistula. During futile attempts at resuscitation there was rapid development of massive systemic air embolization as positive pressure ventilation forced gas across the fistula to the pulmonary and systemic circulations via the VSD. Cannulation of both external jugular veins and the right femoral vein resulted in escape of gas under pressure during intermittent positive pressure ventilation (IPPV) and thoracic compressions.
CASE HISTORY
A 23-year-old man was admitted to hospital with chest pains, sweats, malaise, abdominal pain and weight loss. There was a history of schizophrenia, congenital VSD and two family members dying from tuberculosis. Radiological findings were consistent with right lower lobe pneumonia. Blood and urine specimens returned growth of Staphylococcus aureus, treated with intravenous flucloxacillin and gentamicin. An echocardiogram estimated the right ventricular systolic pressure at 70 mmHg and found an echogenic mass on the right ventricular side of the VSD. A left to right shunt was present through the VSD.
His in-hospital stay was punctuated by bouts of haemoptysis requiring transfusion. The chest X-ray showed extension of the opacity in the right lower lobe and widespread abnormal opacities of the left lung and right upper lobe ( Figure 1 ). Ultrasound of the upper pole of the right kidney found a cystic abscess cavity measuring 1.6 by 2.3 cm.The clinical picture was of bacterial endocarditis with pneumonia, pleural effusion and abscess formation from bacterial emboli. He was discharged after eight weeks of intravenous antibiotic therapy.
Six weeks later he was rushed to our hospital in cardiac arrest. He had been found in a doorway with a large pool of blood at his side. He was pulseless with dilated pupils when the ambulance arrived.
The initial ECG trace was of a broad complex Anaesth Intensive Care 1997; 25: 420-422
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Massive Air Embolism with Pulmonary Arterio-Bronchial Fistula and Ventricular Septal Defect bradycardia with no output, presumably from hypovolaemia. Other recoverable causes of electromechanical dissociation were treated, with a cannula placed via each second intercostal space to decompress possible tension pneumothoraces from vigorous CPR or unknown underlying trauma. Resuscitation included volume expansion and adrenaline via an intravenous cubital fossa line. The larynx and first few tracheal rings were well seen and without disruption at laryngoscopy, and large amounts of fresh blood poured into the oropharynx from the oesophagus. A 14 Fr gauge cannula was placed into the right external jugular vein which had expanded with the application of IPPV. Cannulation produced a return of dark blood, then a sputter of air , and each external thoracic compression from then on brought an escape of air. The grossly distended left external jugular vein was cannulated, with the same result. A central line catheter was placed in the femoral vein by the Seldinger technique, but once more returned gas with thoracic compressions.
When the duration of fixed dilated pupils and lack of spontaneous circulation had exceeded thirty-five minutes, and without foreseeable return of circulation, resuscitation was discontinued. Without patient identification or access to medical history, the diagnosis was of a vascular-airway fistula, due either to natural causes or trauma. A coronial autopsy was performed.
The autopsy findings were of massive pulmonary haemorrhage due to an arterio-bronchial fistula in the perihilar region of the right lower lobe. Histological examination of the fistula demonstrated laminated blood clot with some post mortem overgrowth of Gram positive cocci in the bronchial lumen. There was reactive medial hyperplasia and chronic inflammatory granulation tissue in the wall of the adjacent pulmonary artery (Figure 2 ). The appear-ances were consistent with a mycotic aneurysm with persistent infection and with evidence of slow leakage into the bronchial tree prior to the terminal event. A VSD ranging from 7 mm to 2 mm in luminal diameter (at either ventricular aperture) was noted with no evidence of residual endocarditis. A marked paucity of blood was noted in the vessels and heart consistent with exsanguination.
DISCUSSION
This patient presented with pulmonary infection as do the majority of patients with right-sided endocarditis. Massive haemoptysis as a fatal complication of septic embolization in tricuspid endocarditis was first reported in 1979 1 , and is now reported as a complication of VSD endocarditis.
Other causes of massive haemoptysis such as tuberculosis, bronchogenic carcinoma and bronchiectasis were excluded at autopsy. The patient was schizophrenic, but appears to have been well controlled, and there was no suggestion of intravenous drug abuse, relevant as a particular risk for this presentation.
Mycotic aneurysms, in one case associated with distant staphylococcal abscess 3 , have previously been reported as a cause of massive haemoptysis 4 . Mycotic pulmonary artery aneurysms are prone to cause fatal hemorrhage after a short latency period. In one series of 22 patients with mycotic aneurysms of the intrapulmonary arteries, only two patients survived, and these survivors were treated surgically 5 . Further weight to the high mortality of untreated pulmonary artery aneurysm is given by a number of post mortem case reports 6 .
Systemic gas embolism is known to complicate mechanical ventilation 7 when pressurized gas from disrupted bronchi leaks into torn, low pressure pulmonary veins. The magnitude of the problem is determined by airway pressures, degree of bronchial disruption, and proximity between the torn airway and the torn pulmonary vein.
Another mechanism explains the swift and nearcomplete replacement of this patient's remaining circulating blood volume with air: the arterio-bronchial fistula provided the communication, resuscitation with IPPV the pressure gradient, and his near-empty vascular compartment from recent exsanguination augmented that gradient. The VSD served as a conduit to the systemic or pulmonary circulations, depending on the direction of gas flow within the pulmonary artery during external thoracic compressions and IPPV. Cessation of IPPV without CPB would not have been beneficial as gas reaching the systemic circulation via the VSD would have guaranteed FIGURE 2 stroke, myocardial infarction and multiple organ dysfunction.
In view of the short time interval between presentation of patients with mycotic pulmonary aneurysms and massive pulmonary haemorrhage, urgent management is required. Webb recommends that when a patient with endocarditis and pulmonary cavitation secondary to septic emboli develops even mild haemoptysis, it is important to quickly localize the bleeding segment by bronchoscopic examination 1 .
The next step is more controversial. Kauffman's study of 22 patients with mycotic aneurysms had only two survivors, both treated surgically. This would suggest that, in those cases where there is time for diagnostic assessment, an aggressive surgical approach may be justified.
